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ABSTRACT 



A glass cartridge (C) for an injectioo syringe prefilled with 
pharmaceutical liquid, wherein a glass barrel (la) having an 
entrance end (1/) portion and the exit end (le) portion are 
formed. Further, a stopper serving also as a piston ts fitted 
into the glass barrel (la), and a gasket (3) is provided on the 
exit end (1*). A lure lock lid (4) and a lid holder (5) are 
provided on the exit and (1*). An inner member (41) of the 
lure lock lid (4) is preferably made of polypropylene, PP 
while its outer member (42) is preferably made of polybu- 
tylene tcrephthalate, PBT. The lid holder (5) and a flanged 
cap (6) are preferably made of polycarbonate, PC, and the 
stopper (2) and the gasket (3) are made of isobutyiene- 
isoprene copolymer rubber. IIR. Even when the glass car- 
tridge for an injection syringe is prefilled with pharmaceu- 
tical liquid and subjected to pressurized steam sterilization 
(121° C.x20 min), alkaline metallic ions will be eluted 

21 Claims, 2 Drawing Sheets 
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GLASS CARTRIDGE FOR INJECTION tion or storage. Further, such thermal stress also remained on 

SYRINGE PREFILLED WITH a glass flange formed on the entrance end of the injection 

PHARMACEUTICAL LIQUID syringe, as well. 

FIRI D OF THE INVENTION < fa Ca " WhCrC lar6C Capadty cartrid 8? Uc 

FIELD Oh l Hb INVENTION 5 produced from large diameter glass tubes, a sufficient 

The present invention relates to a glass cartridge appli- annealing operation must be carried out so as to prevent 

cable to an injection syringe having a capacity of 50 to 300 cracks from generating after formation and it leads to a steep 

ml prefUled with pharmaceutical liquid. In particular, the reduction in productivity. 

invention relates to a glass cartridge for an injection syringe Further, as for large capacity injection syringes both and 

capable of being prefUled with pharmaceutical liquid. The 10 0 f which are integrally processed from a large diameter glass 

glass cartridge comprises a barrel made of a heat-resistant tube directly, even when they are formed of neutral boro- 

glass tube such as a boro-silicate glass. The barrel is closed silicate glasses, phase splitting is generated on glass com- 

by a lid provided on the exit end portion thereof. A tightly ponents due to strong heat applied to both ends, 

closed space, defined by a stopper serving also as a piston Consequently, during the process where liquid chemicals arc 

which when positioned on the area of the inner pan entrance 15 poured into a formed injection syringe and sterilization by 

thereof, is filled with pharmaceutical liquid. Also a flange pressure steaming (for example. 121° C.x20 rain) is per- 

suited to a mechanism for loading it onto injecting device is formed in an autoclave, or during a long period of storage 

provided on the entrance end portion. time thereafter, alkaline metal ions(Na+.K+,Ca++,B3-h etc.) 

« ™ mm _ m ™^ VT from the inner surface of the glass barrel wall are eluted in 

BACKGROUND OF THE INVENTION 20 pharmacciltical Uqii & such pH 0 f the pharmaceutical liquid 

Currently, injection syringes are not supplied in the form shifts to an alkaline side on the average by 1 (See Table 1 as 

that they are prefilled therein with pharmaceutical liquid. described later). 

when they are the ones having relatively large capacities of As a result pharmaceutical liquid, which is easily affected 

50 to 300 ml. Thus, under such circumstances, the system is by a change of pH, usually degrades in various ways. In a 

always used, wherein after pharmaceutical liquid to be used conventional system, as a means to prevent such 

is sucked into an empty syringe or an injection syringe degradation, a process for neutralizing alkali metal ions by 

(hereinafter called "an injection syringe") from a vial filled a so-called "sulfur treatment", (treating with dil. H 2 S0 4 

therewith via an injection needle, they are injected into a solution) etc., has been required, 
living body, such as a human body or the like. 

The problem of this system lies in the fact that medical 30 OBJECT OF THE INVENTION 

operators must do preparation work manually for replacing The present invention was made in order to provide a 

pharmaceutical liquid in the vial, and in particular it is glass injection syringe which can be produced without 

necessary to repeat this work with the injection syringes causing residual stress on both ends of the glass tube body 

having large capacities of 300 ml a number of rimes. 3J part. More specifically, the object of the present invention is 

Also, a commonly used injection syringe made of plastic. to develop an injection syringe in which it is easy to seal the 

such as a polypropylene etc., tends to become deformed due exit end, attach an injection needle, etc., and attaching a 

to a lack of its resistance and a rapid increase of an inner syringe flange to the loading mechanism of an injection 

pressure when it is sterilized with steam water after filled device at the entrance end, which can be produced, without 

with liquid chemicals. Moreover, since a gas barrier char- ^ an integral shaping operation which tends to cause residual 

acted stic of such a plastic syringe is poor, it has been stress and thus leads to a gross drop in productivity when 

impossible to use this type of the injection syringe for such residual stress is eliminated. 

pharmaceutical liquid requiring a high level of a gas barrier n r _ m „, ^„ mm ^^ T 

characteristic. The plastic injection syringe also has a prob- SUMMARY OF THE INVENTION 

lem that, in order to prevent deformation when carrying out 45 The inventors intensely worked to solve the problems 

sterilization with steam water, it requires a special technique associated with the prior art and have found that cartridges 

such as applying heating under increased pressure or cooling to be used for the injection syringes having relatively large 

under decreased pressure. capacities of 50 to 300 ml can be manufactured by using a 

In addition, a strong sliding resistance is gradually given glass tube without the integral shaping, 

to a rubber piston in the injection syringe made only of so That is, when only a barrel of a pharmaceutical liquid 

plastics, such as a polypropylene, etc.. with the incursion of cartridge is formed of a glass tube such as a boro-silicate 

the rubber piston caused by a taper for withdrawal (smaller glass tube, the following effect is achieved: 

at end) of the syringe. The taper is almost unavoidably given -High-level heat resistance and a gas barrier characteristic 

to the inner wail of the plastic injection syringe. Thus, in the were realized; and 

case where cartridges made of resins having capacities of 50 55 -Prevention of a Itemization of the inner surface generated 

to 300 ml. the cartridges are practically impossible to be due to phase splitting of the glass components and "sulfur 

used as the sliding resistance reaches an unusual strength. treatment", etc.. considered to be an essential post process 

As it is known, for the object of preventing manual can be made unnecessary, 

handling of the syringe or the injection syringe, an injection A glass cartridge for an injection syringe prefUled with 

syringe made of glass having capacities of below 20 ml has 60 pharmaceutical liquid according to the present invention 

been produced, which comprises a barrel, an end wall comprises a barrel of a heat resistant glass provided with an 

sealing the exit end of the barrel and a liquid supplying hole undercut on an outer surface of the exit end portion and 

provided for penetrating the end wall. However, in the case another undercut on an outer surface of die entrance end 

of glass cartridges having capacities of 50 to 300 ml, portion reducing the diameter of the glass barrel. A lid holder 

residual stress caused by strong heat applied for sealing or 65 made of a flexible material is disposed on the exit end 

contracting the exit end tended to remain. The residual stress portion of the glass barrel so as to be engaged with the 

usually generated cracks on the exit end during transports- undercut A gasket made of a soft material is provided and 
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is disposed between the lid holder and the exit end of the 
glass barrel. A lure lock lid made of a flexible material is 
provided between the gasket and the lid holder. A stopper 
serving also as a piston is disposed in the glass barrel, and 
a flanged cap made of a flexible material is provided on the 5 
entrance end portion of the glass barrel engaged with the 
undercut. 

In the glass cartridge for the injection syringe of the 
present invention the glass barrel may be a linear transparent 
glass tube formed of a boro-silicate glass, provided with two to 
or more pull-out preventive undercuts at the entrance end 
portion and exit end portion along a circumferential direc- 
tion or adjacent two or more circumferential directions with 
holding a space therebetween. Also, outer diameter of a 
portion of the flanged cap. other than its flange, is preferred is 
to be not greater than that of the glass barrel. 

In the glass cartridge for the injection syringe of the 
present invention, the lure lock lid can be an assembly made 
by laminating an inner lure lock lid and an outer lure lock 
lid. The inner lure lock lid in contact with the gasket is 20 
preferably formed of a polyolefin resin. The outer lure lock 
lid in contact with the lid holder is preferably formed of a 
resin selected from a thermoplastic polyester resin, a polya- 
mide resin and a polysulfon resin; mixed resins of two or 
more of these; and mixed resins thereof with ethylene- vinyl 25 
alcohol copolymer. 

In the glass cartridge for the injection syringe of the 
present invention, when the lure lock lid is the assembly 
made by combining an inner lure lock lid and an outer lure 
lock lid, the inner lure lock lid may comprise an outer 30 
cylindrical part having a collar on one end, which is dis- 
posed in the exit end portion of the glass barrel. A conical 
bottom part is disposed on the other end of the barrel part 
and an inner cylinder starting from the vicinity of the central 
axis of the bottom part in a long and narrow tubular form. 35 
Also, provided is an annular engaging projection line sur- 
rounding the base part of the inner cylinder, while the outer 
lure lock lid may be made to have a form roughly similar to 
that of the inner lure lock lid and be provided with an inner 
cylinder having an inner diameter large enough to be 40 
inserted into the inner cylinder of the inner lure lock lid and 
an annular engaging projection on the entrance end of its 
inner cylinder which gets engaged with the annular engaging 
projection of the inner lure lock lid. 

Further, on the glass cartridge for the injection syringe of 45 
the invention, both the lid holder and the flanged cap are 
preferably made of a polycarbonate resin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A shows a side view of a preferred embodiment of 50 
the glass cartridge for the injection syringe according to the 
present invention. 

FIG. IB shows a sectional view of the glass cartridge of 
the embodiment illustrated in FIG. LA. M 

FIG. 2 shows an exploded sectional view of the glass 
cartridge of FIG. 1A. 

DETAILED DESCRIPTION OF THE 

INVENTION _ 

60 

Preferred embodiments of the glass cartridge for the 
injection syringe according to the present invention will be 
described in detail with reference to the accompanying 
drawings. 

FIG. 1A shows a side view of a preferred embodiment of 65 
the glass cartridge for the injection syringe according to the 
present invention, and FIG. IB shows a sectional view 
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thereof. As shown in FIG. 1A. in the glass cartridge of the 
embodimerit. starting from a lure lock plug a connector and 
a pipeline connected to a catheter can be attached to the tip 
of the exit end side while a plunger can be attached from the 
entrance end. As shown in FIG. IB. both the lure lock plug 
and the plunger can be detached while other members are 
maintained in an attached condition. 

FIG, 2 shows an exploded longitudinal sectional view of 
the glass cartridge for the injection syringe of the embodi- 
ment 

As shown in FIGS. 1A, IB and 2, the glass cartridge (1) 
of the embodiment comprises a barrel made of a glass tube 
(la), a stopper (2) serving also as a piston provided inside 
the glass barrel (la) beforehand, a gasket (3) attached so as 
to be brought into contact with the exit end (le) and an inner 
surface of the glass barrel (la) in the vicinity of the exit end 
(1*). a lure lock lid (4) attached to the exit end {le) portion 
of the glass barrel (la) via the gasket (3), a lid holder (5) 
fitted onto the exit end (1*) portion of the glass barrel (la) 
with holding the gasket (3) and the lure lock lid (4), and a 
flanged cap (6) provided on the entrance end (10 portion of 
the glass barrel (la). 

FIG. IB shows a plunger (7) to be fitted in a recess (2c) 
of the entrance side of the stopper (2) which also serves a 
piston. 

«GLASS BARREL la» 

The glass barrel (la) is made of a transparent linear glass 
tube and serves as an injection syringe main body. The glass 
barrel is provided with a pull-out prevention type undercut 
(leu) formed on the outer surface of the exit end (1*) 
portion. The entrance end (if) portion which is a reduced 
diameter area (lie) reduced in diameter and extending from 
a large diameter part including the entrance end (If) portion 
through a step-down part and another pull-out preventive 
type undercut (liu) on the outer surface of the entrance end 
(1/) portion. The outer diameter of this entrance end portion 
(li) is reduced so as to allow the outer diameter of the 
flanged cap (6) provided thereon to be below that of other 
areas of the barrel (la). 

«STOPPER (2) SERVING ALSO AS PISTON» 

The stopper (2), serving also as the piston, comprises a 
head part (le) having an obtuse apex angle extending toward 
an exit side and a body part (2b) roughly in a cylindrical 
form. The body part (lb) is provided with a recess part (2c) 
on an entrance side surface (20- The diameter and depth of 
the recess part (2c) are large enough to house a head part 
(7A) of the plunger (7). 

Three circumferential projection lines oo ribs (2r) are 
provided on the outer periphery of the stopper (2). The 
projection lines referred to as rings and are brought into 
contact with the inner surface of the barrel (la) to seal liquid 
being stuck to the inside of the glass cartridge (1), Thus, the 
lines (2r) are respectively independent of one another, the 
first is positioned on a skirt of the head part (le). the second 
is positioned roughly on the middle of the body part (2b) and 
the third is positioned in the vicinity of the entrance end 
surface (20 of the body part (26). 

«GASKET (3)» 

The gasket(3) is disposed in the exit end (le) portion of 
the glass barrel (la) and comprises a main body (3/) of a ring 
form and an insertion part (3b) of a ring form projecting 
from an edge of an opening of the main body (3/) toward the 
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glass barrel (la). The main body (3/) of the gasket (3) is 
much thicker than the insertion part (3b). The main body (3/) 
is brought into contact with the exit end surface of the glass 
barrel (la) while the insertion part (36) is brought into 
contact with the inner surface adjacent the exit end (le) of 5 
the glass barrel (la) and tapers toward the inside slightly. 
The gasket (3) serves to form a tight seal between the exit 
end (le) surface of the glass barrel (la) and the lure lock lid 
(4) which is brought into contact with an interior surface of 
the gasket (3). 10 

«LURE LOCK LTD (4)» 

The lure lock lid (4) is an assembly made by laminating 
an inner lure lock Lid (41) and an outer lure lock lid (42). The 
inner lure lock lid (41) has a funnel-shaped bottom (41b) 
which makes the entrance side surface (41/) of the inner lure is 
lock lid (41) have a recess roughly similar to the shape of the 
head part (2e) of the stopper (2) so as to receive it On the 
axis of the bottom (416), the peripheral edge of a Liquid 
supplying hole (4\d) is extended to form an inner cylinder 
(41/) having the exit opening (41e). Further, on the periphery M 
of the funnel-shaped bottom (416) a pleated tube part (41*; 
outer cylinder) folded toward the exit side and protruding 
roughly in parallel to the axis, and a flange part (41/) starting 
from the exit end of the pleated tube part (41j) are provided. 

The exit side surface of the inner lure lock lid (41) has a ^ 
shape having an apex angle formed similar to that of the 
entrance side surface. The shape of the exit side surface is 
also given by the conical bottom part (416) having an obtuse 
angle, an outer cylinder (41 s) steeply started from the end 
point of the bottom part (416) and an inner cylinder (41r) ^ 
starting from the center of the bottom within the inside of the 
outer cylinder (41*). The inner cylinder (41r) is made in a 
tapered and relatively thin cylindrical form. Further, an 
annular engaging projection (41/*) surrounding the base part 
of the inner cylinder (41r) is provided. 33 

On the other hand, the outer lure lock lid (42) is positioned 
on the outside of the inner lure lock lid (41), that is, on the 
same side of the lid holder (5) and is made in a form roughly 
similar to the inner lure lock lid (41). 

That is, the outer lure lock lid (42) comprises a conical 40 
funnel-shaped bottom (426) with an obtuse apex angle, of 
which an exit side (42*?) surface is almost similar to the 
shape of the entrance side thereof and an inner cylinder (42/) 
steeply starting from the center of the bottom part (426). On 
the other hand, on the periphery of a bottom part (426) the 45 
pleated tube (outer cylinder) part (42j) is folded to the exit 
side and projected in parallel to the axis, and a flange part 
(42/) expands outwardly from the tip of the pleated tube part 
or outer cylinder (42s). 

The diameter of the inner cylinder (42/) of the outer lure 50 
lock lid (42) is formed relatively large and the inner cylinder 
(41/) of the inner lure lock lid (41) is inserted thereinto. On 
the inner surface of the inner cylinder (42/) a means, for 
example, a male screw, for engaging with two slight pro- 
jections (&6) installed symmetrically on the lower end of a 55 
lure lock plug (80) is provided. Further, an annular engaging 
projection (42m) with a smaller diameter is provided on the 
inner base part of the inner cylinder (42/) of the outer lure 
lock lid (42) and engages with the engaging annular pro- 
jection (41m). 60 

The back side of the flange part (42/) of the outer lure lock 
lid (42) is brought into contact with the surface of the flange 
part (41/) of the inner lure lock lid (41). Also, the outer lure 
lock lid (42) is housed in a space between the back side of 
the funnel-shaped part (416) and the inner wall of the pleated 65 
tube part or outer cylinder (41*) of the inner lure lock lid 
(41). 
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It should be noted that the bottom part (426) and the 
pleated tube part or outer (42*) of the outer lure lock lid (42) 
are housed in a space between the back side of the funnel- 
form part (416) of the inner lure lock lid (41) and the inner 
wall of the pleated tube part (41*) folded from its periphery 
to the axial direction. Also, the flange part (420 of me outer 
lure lock lid (42) is made smaller in die outer diameter than 
the flange part (41/) of the inner lure lock lid (41). 

By such combination of the inner lure lock lid (41 ) and the 
outer lure lock lid (42). the inner lure lock lid (41) made 
from a material as polyolefin (PO) comes into contact with 
a pharmaceutical liquid and leakage of the pharmaceutical 
liquid passed through and between the gasket (3) and the 
inner lure lock lid (41) can be stopped by an outer lure lock 
lid (42) made from polybutylene terephthalate (PBT). 

«UD HOLDER (5)» 

The lid holder (5) is a cylinder with a bottom, and 
basically comprises a bottom plate (56) and a cylindrical 
side wall (Sw). The bottom plate (56) is provided with an 
opening (5m) having a diameter large enough to allow the 
inner cylinder (42f) of the outer lure lock lid (42) project 
from the center of the bottom plate (56). The lid holder (5) 
serves to hold and fix the lure lock lid (4) and the gasket (3) 
in a state in which they are tightly pressed against the exit 
end (le) of the glass barrel (la). 

The lid holder (5) is provided with an undercut (But) on 
the bottom plate side inner surface of side wall (Sw) in order 
to restrain the lure lock lid (4) in the state that the inner 
cylinder (42/) of the outer lure lock lid (42) projects from the 
opening (5m) and that the flange part (42/) of the outer lure 
lock lid (42) is in contact with an inner surface of the bottom 
plate (56) of the lid holder (5). 

The lid holder (5) is further provided with another under- 
cut (5w2) on the entrance side inner surface of side wall (5k-) 
in order to fix both the flange parts (41/), (42f) of the lure 
lock lid (4) and the gasket (3) on the glass barrel (la) with 
pressure. The section of this undercut (Su2) is roughly saw 
blade- shaped (unequal-sided projecting part), disposed for 
being engaged with the undercut (leu) provided on the outer 
surface of the exit end (le) portion of the glass barrel (la), 
which allows to the lid holder (5) to be attached without any 
resistance and will prevent its detachment 

Further, the sectional form of an undercut (5wl) posi- 
tioned on the bottom side is also roughly saw blade-shaped, 
and serves to prevent further advance of the undercut (lew). 
Thus, it is preferred that its sectional triangular shape must 
be one having relatively equal sides and projects rather high. 

«FLANGED CAP (6)» 

The flanged cap (6) is attached on the entrance end (10 
portion of the glass barrel (la), and includes a flat flange (66) 
and a cylindrical tubular part (6p) starting from a face of the 
flange (66) opposed to the entrance end (If) of the glass 
barrel (la). An opening (6m) is provided on the central axis 
of the flange part (66). The cylindrical tubular part (6p) has 
an outer diameter which is less than or equal to the outer 
diameter of the glass barrel — has been added after "(66),*\ 

An undercut (6c) is provided on a predetermined position 
of the inner surface of the tubular part (6p) and is engaged 
with the undercut (liu) provided on the outer surface of the 
entrance end (If) portion of the glass barrel (la). The 
undercut (6c) is normally divided into two or more portions, 
in the case of the present embodiment it is divided into three 
or four portions. The amount of a space between two 
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adjacent undercuts (6c) is determined so as to make the «PLUNGER SOCKET (not shown)» 

undercuts (liu) of the glass bairel (la) pass between the A socket is pl)maetl to ^ ^ separately from 

undercuts (6c) so as to be engaged therewith. ^ Ktcml plungcr of another embodiment, but to be 

The undercut (liu) may be also divided having the same used by combining with it and made one unit, 

number and the same sized space as the undercut (6c). 5 ^ ^ ^ rf ^ fc ^ ^ g ^ 

However, the undercut (liu) and/or the undercut (6c) may be ^ fQr amBBa ^ fcc sockct soc kct mainly con- 

succcssively and integrally formed. The shape of the under- structs M in$ertioB ^ into ^ stopper (2) ^ My have 

cut (6c) may be selected depending on the characteristics of & flaflge ^ ^ t0 deflne its position integrally. Further, the 

a material of the flanged cap (6). sockct haj fl fema]c SCTew to ^ connected with the plunger 

The sections of both undercuts are made in a saw blade- m2 i D 
shape and are designed such that they can prevent detach- 
ment of the flanged cap (6) but allow the cap (6) to be «LURE LOCK PLUG (8)» 
attached without any resistance. Further, the undercut (6c) is . n^i,,,. l—i, «i„„ ml^ « 
provided with a numberof small ribs (6cr) projecting toward A$ shown inFIGS. lAand IB. the lure lock plug (la is 
fte iiSde from the inner surface oAhe flanged Jp (6). A 15 an opened contcal Up part poHhone, ™^«^ d » £ 
number of these small ribs are slightly deformed by the <* 8 connector (or adapter) (8) connected to a «aheter to be 
^^of^unde r cm(l, U ).and S e^eto P TeventroUtio n pe»e«ratedinto an injection ^siuon. Tte U« lc^ plug (8a) 

of the glass barrel (la) by a slight pressurTgencrated by " provided w.th two slight f^^S****™^ 

, u v , j & v e> metncally on a longitudinal axis on its tip. These projections 

deformation and to limit its play. ^ ' ^ ^ cng ^ g mcans . for example. a 

The number of the small ribs (6cr) is preferably increased f emale gCTCW provided on me mner cylinder (420 of the 

with the increase of the outer diameter of the entrance area outcr lufc {Qck M (42) to fa mc sector (8) . 
(1/) portion of the glass barrel (la). In the case of the glass 

cartridge holding pharmaceutical liquid having a capacity of <<MXTERIAL FOR EACH PAKT» 

50_300 ml. the number must be normally from 10 to 16. „ , . , 

preferably over 12, and they may be set at roughly equal 25 Mtttnd. for respective component parts of the gias 

Lrvals .However, in the case where the undercuts (6c) are cartridge for the injection syringe filled with phannaceuUcal 

two or more in number, the distance among small ribs, "quid ^cording to the present invention will be described, 

means (he distance among the small ribs existing on the The glass barrel (1) is made of a hard glass, preferably a 

same undercut (6c) but does not include the spacing between ^ heat resistant glass, more preferably a boro-siUcate glass, 

the undercuts (6c) Needless to say, it is most preferable that it is made of quartz 

The diameter of the opening (6m) is made roughly similar * the view point of resistance to <*^'; 

to the inner diameter of the entrance end (1/) of the glass ^ate glass can be vulnerable to sfrong ; 

barrel (la). However, the inner diameter must be set at a alkaline chemicals are not usually i ed ^ fo metod 

value sufficientatleasttoaUow the plunger (7) tobeinsexted 35 P«P°«. »° acmal problem will occur. Further, t i much 

A thr h stronger than a hard glass in terms of resistance to thermal 

CTC 0118 ' shock, etc. 

«AD DITION AL MEMBERS» The stopper (2) and the gasket (3) attached to the exit end 

(If) thereof are equally formed of soft materials, normally 

Additional members shown In FIGS. 1A and IB are not rubberSi in particular a butyl rubber fUR". that is, 

component parts of the glass cartridge (1) for the injection 40 i so b ut yicne-isoprene copolymer rubber) used. Tnese soft 

syringe prefilled with pharmaceutical liquid according to the materials m exceUent gas barrier characteristic 

present ernbodiment However, they are members to be in additi<m to resistance to heat of 121° C.x20 rain 

attached when the glass cartridge is put to actual use. These ( reauctioD ^ heat resistance, deformation by heat. etc.. will 

members will be described in brief. ^ not w hich is a requirement for steam sterilization by 

«PLUNGER (7)» ^ for an MSCtMy for forming the lure lock Ud (4) to be 
FIG. 1A shows a glass cartridge (I) attached with the fitted into the exit end (U) of the glass barrel, the inner lure 
plunger (7) for use. The function of the plunger is to advance lock lid (41) and the outer lure lock lid (42) is made of 
the stopper (2) into the glass cartridge (1) for the injection ^ flexible resins. In addition, the inner lure lock lid (41) is 
syringe prefilled with pharmaceutical liquid (1). preferably formed of biochemically inert materials, such as 
As shown in FIG. IB, the plunger (7) includes a roughly a polyolefin (PO) resin including polypropylene resin and 
cyUndrical main part (7$) and a head part (7/») comprised of the outer lure lock lid (42) is preferably fanned of rnaterials 
a shod cylindrical part projecting from the tip of the main having excellent heat resistance for preventing deformation 
part. Trie plunger usually has a roughly bar-shaped handle 55 and a good mechanical characteristic. For example, the 
part (not shown) extending from the terminal end of the materials for the outer lure lock lid (42) are selected from the 
main part to the outside. The dimension and size of the head group consisting of polybutylenc terephthalate (PBT), 
part (7A) is to correspond to a recess part (2^) provided in the polyaraide (NY), polysulfon resins, mixed resins of two or 
bottom of the stopper (2). The plunger (7) functions to more of these, and mixed resins of one or more of these with 
advance the stopper (2) into the glass barrel (la) when the ^ ethylene-vinyl alcohol copolymer (EVOH). 
head part (7h) is fitted into the recess (2c) of the stopper (2). The lid holder (5) is lastly provided on the exit end (U) 
A plunger of another ernbodiment (not shown) is used in of the glass barrel (1) so as to fix the lure lock lid (4) and the 
the state that a plunger socket is integrally attached to Its tip gasket (3) on the exit end (If). Therefore, materials for the 
area. The form of the plunger in mis case is roughly lid holder (5) are selected in view of a necessary mechanical 
bar-shaped, and a male screw is provided on its tip area as 65 characteristic, heat resistance and moldability rather than its 
a means for engaging with a plunger socket which will be interaction with contained chemicals. For example, a poly- 
described below. carbonate resin is often used, which is extremely excellent 
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in view of exact dimensions of such as undercuts, etc.. made 
by transferring from the shape of the metallic mold and the 
impact-proof properties. 

Further, the flanged cap (6) is provided on the entrance 
end (10 of the glass barrel (la) and its flange (6b) serves as 5 
a fingerplate far pushing the plunger (7) into the glass barrel 
(la) and besides, it is important that it is suited to the loading 
device of the Auto-Injector normally on later use. Tims, a 
material for the flanged cap (6) preferably has the same 
characteristic as the material for lid holder (5). and, W 
therefore, a polycarbonate resin is commonly used. 

The plunger (7) and the plunger socket are preferably all 
made of poly olefin resin, such as polypropylene resins. This 
selection has been made to be on the safe side, even though 
they are not brought into direct contact with the pharma- 15 
ceutical liquid. Of polypropylene resins, the one having 
resistance to pressurized steam sterilization is desired to be 
selected. 

At the glass cartridge for the injection syringe preftUed M 
with pharmaceutical liquid of the embodiment, the follow- 
ing effects are realized synergistically; 

(a.) Engagements are made respectively between the 
pull-out preventive type undercuts (liu) and (leu) provided 
on the peripheries of the entrance and exit end (10* 25 
portions of the glass barrel (la) and between the undercuts 
(6c) or (5u) projectingly and/or concavtngly provided on the 
inner walls of the flanged cap (6) and the lid holder (5). and 
thereby liquid leakage and pull-out will be prevented when 
they are exposed to pressure steam sterilization (121° C.X20 M 
rain). 

(b.) The lure lock lid (4) is assembled by combining the 
inner and outer lock lids (41), (42) and the former is made 
of a polyolefin resin, such as a polypropylene resin, while 
the latter is made of a resin material selected from high- 35 
melting point thermoplastic polyester such as PBT, thermo- 
plastic polyamide such as 6-nylon, polysulfon resins, mixed 
resins of two or more of these, and the mixed resins of one 
or more of these with ethylene-vinyl alcohol copolymer 
resin (EVOH). and thus even when the resins lose their heat 40 
resistance due to pressurized steam sterilization (121° Gx20 
min) and/or they are exposed to increase of inner pressure 
generated by e.g. expansion, evaporation, volatilization, etc, 
of pharmaceutical liquid, the condition that liquid leakage 
and pulling-out are prevented will be further strengthened. 45 

(c.) The lid holder (5) and the flanged cap (6) are both 
made of a heat resistant thermoplastic resin, in particular a 
polycarbonate resin, and thus when they are exposed to 
steam sterilization by pressure (121° C.x20 min), liquid 
leakage and pulling-out will be effectively prevented. It 50 
practically suffices if the flange (<5) is made of a polypro- 
pylene resin. 

(d.) Even when it is brought into contact with high- 
temperature pharmaceutical liquid during pressurized steam 
sterilization, alkaline metallic ions will not be eluted, and 55 
thus quality of pharmaceutical liquid will not be deterio- 
rated. 

EFFECT OF THE INVENTION 

60 

The following effects will be realized by using the glass 
cartridge for the injection syringe preftlled with pharmaceu- 
tical liquid according to the present invention: 

(1) The cartridge made of general purpose, industrial 
material is not subject to liquid leakage and pull-out even 65 
when it is exposed to pressure steam sterilization (121° 
C.x20 rain). 
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(2) Even when it is brought into contact with high- 
temperature pharmaceutical liquid during pressurized steam 
sterilization, alkaline metallic ions will not be eluted, and 
thus quality of the pharmaceutical liquid will not deteriorate. 

(3) It will be made possible to securely contain, transport 
and store a relatively large volume of pharmaceutical liquid 
ranging from 50 to 300 ml. easily load it into the injection 
device as it is. and thereby to use for injecting pharmaceu- 
tical liquid. 

(4) Ii will be made possible to use in the same manner as 
described above for medical use as X-ray Contrast Media, or 
the like difficult to be contained in the injection syringes. 

(5) It will be made easy to break it down and divide it into 
combustibles and incombustibles prior to disposition after 
use. 

Hereinafter, the effects of the invention are concretely 
described in the following experiment. 

EXPERIMENT 

Glass syringes of the prior art each of which had integrally 
formed ends, and syringes according to the present embodi- 
ment as shown in FIG. 1 having the same capacity were 
manufactured from various boro-silicate glasses. Into these 
syringes introduced was physiological saline (pH. 5.7) and 
they were subjected to pressurized steam sterilization (12 1° 
C.xl h). Thereafter, the pH of the saline in each of syringes 
was measured. The results are shown in Table 1. 

As shown in Table 1. in each of syringes according to the 
embodiment of FIG. 1A, the pH was hardly changed. From 
the results, it is understood that alkali components were 
difficult to elute into the saline. 

TABLE 1 



Elution index (pH) of alkaline 
components from the inner wall of 



Variety of generally 




the glass injection svrinjee 


sold boio-sUicate 






Products with both 


tfasses 






ends (both end 


Line expansion 




Products of 


resin) integrally 


Product oo-efficieot 


Sample 


this 


formed (both ends 


name (x 1(T 7 ) 


No. 




made of glass) 


SDUX 49 


1 


5.8 


63 




2 


5.7 


6.2 




3 


5.8 


6.5 


N-51-A 50 




5.8 


6.4 




2 


5.8 


6.5 




3 


5.9 


6.7 


BS 52 


1 


55 


6.8 




2 


5.8 


6.7 




3 


59 


69 



Solvent fox ehmon: Physiological salt solution (pH 5.7) 

Condition for steriliiaboo (elution) by steaming under pressure: 121° C.xl 

h 



What is claimed is: 

1. A glass cartridge for an injection syringe prefillcd with 
pharmaceutical liquid, said cartridge comprising: 

a barrel formed of a heat resistant glass, said barrel being 
provided with a first undercut on an outer surface of an 
exit end portion of said barrel, and a second undercut 
on an outer surface of an entrance end portion of said 
barrel; 

a lid holder disposed on said exit end portion of said barrel 

in engagement with said first undercut, said lid holder 

being formed of a flexible material; 
a gasket disposed between said lid holder and an exit end 

surface of said barrel, said gasket being formed of a soft 

material; 
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a lure lock lid provided between said gasket and said lid 
holder, said Jure lock lid being farmed of multiple 
pieces of flexible material; 

a stopper disposed in said barrel, said stopper also serving 
as a piston; and 

a flanged cap disposed on said entrance end portion of 
said barrel in engagement with said second undercut 
said flanged cap being formed of a flexible material and 
including a flange portion, having a central axis, and a 
hollow cylindrical portion extending axially from a side 
face of said flange portion. 

wherein said entrance end portion of said barrel includes 
a stepped portion forming a reduced diameter portion, 
and said flanged cap is received on said reduced 
diameter portion such that an outer peripheral surface 
of said cylindrical portion &°e s not project radially 
beyond said outer peripheral surface of said barrel at 
any location of said barrel other than said flange 
portion. 

2. The glass cartridge as claimed in claim I. wherein said 
barrel is a linear transparent glass tube formed of a boro- 
silicatc glass. 

3. The glass cartridge as claimed In claim 2. wherein said 
cylindrical portion of said flanged cap includes a plurality of 
discrete pull-out prevention projections aligned in a plane 
substantially perpendicular to the central axis of said flange 
portion, and said projections are spaced circumferentially so 
as to permit said second undercut to pass upon application 
of said flanged cap on said entrance end of said barrel. 

4. Trie glass cartridge as claimed in claim 3, wherein an 
outer diameter of said cylindrical portion is less than or 
equal to the outer diameter of said barrel 

5. The glass cartridge as claimed in claim 4, wherein said 
lid holder and said flanged cap are formed of polycarbonate 
resins. 

6. The glass cartridge as claimed in claim 1, wherein said 
lid holder and said flanged cap are formed of polycarbonate 
resins. 

7. The glass cartridge as claimed in claim 1. wherein the 
diameter of said barrel is constant along said barrel except 
at said reduced diameter portion so as to avoid inducing 
thermal stresses therein. 

8. A glass cartridge for an injection syringe prefilled with 
pharmaceutical liquid, said cartridge comprising: 

a barrel formed of a heat resistant glass, said barrel being 
provided with a first undercut on an outer surface of an 
exit end portion of said barrel, and a second undercut 
on an outer surface of an entrance end portion of said 
barrel; 

a lid holder disposed on said exit end portion of said barrel 

in engagement with said first undercut said lid holder 

being formed of a flexible material; 
a gasket disposed between said lid holder and an exit end 

surface of said barrel said gasket being formed of a soft 

material; 

a lure lock lid provided between said gasket and said lid 
holder, said lure lock lid being formed of a flexible 
material; 

a stopper disposed in said barrel, said stopper also serving 

as a piston; and 
a flanged cap disposed on said entrance end portion of 

said barrel in engagement with said second undercut 

said flanged cap being formed of a flexible material 
wherein said lure lock lid comprises an inner lure lock lid 

and an outer lure lock lid laminated to said inner lure 
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lock lid, said inner lure lock lid contacts said gasket and 
is formed of polyoleftn resin, said outer lure lock lid 
contacts said Ud holder and is formed of a resin selected 
from a thermoplastic polyester resin, a polyamide resin 
and a polysulfon resin, mixed resins of two or more 
said resins, and mixed resins thereof with an ethylene- 
vinyl alcohol copolymer. 

9. The glass cartridge as claimed in claim 8. wherein said 
barrel is a Linear transparent glass tube formed of a boro- 
silicate glass. 

10. The glass cartridge as claimed in claim 9, wherein said 
flanged cap includes a flange portion, having a central axis, 
and a hollow cylindrical portion extending axially from a 
face of said flange portion. 

said cylindrical portion includes a plurality of discrete 
pull-out prevention projections aligned in a plane sub- 
stantially perpendicular to the central axis of said flange 
portion, and 

said projections arc spaced circumferentially so as to 
permit said second undercut to pass upon application of 
said flanged cap oo said entrance end of said barrel. 

11. The glass cartridge as claimed in claim 10, wherein an 
outer diameter of said cylindrical portion is less than or 
equal to the outer diameter of said barrel. 

12. The glass cartridge as claimed in claim 11, wherein 
said lid holder and said flanged cap are formed of polycar- 
bonate resins. 

13. The glass cartridge as claimed in claim 8. wherein said 
lid holder and said flanged cap are formed of polycarbonate 
resins. 

14. The glass cartridge as claimed in claim 8. wherein said 
barrel is of a constant diameter at said exit end portion so as 
to avoid inducing thermal stresses therein. 

15. A glass cartridge for an injection syringe prefilled with 
pharmaceutical liquid, said cartridge comprising: , 

a barrel formed of a heat resistant glass, said barrel being 
provided with a first undercut on an outer surface of an 
exit end portion of said barrel and a second undercut 
on an outer surface of an entrance end portion of said 
barrel; 

a lid holder disposed on said exit end portion of said barrel 

in engagement with said first undercut said lid holder 

being formed of a flexible material; 
a gasket disposed between said lid holder and an exit end 

surface of said barrel, said gasket being formed of a soft 

material; 

a lure lock lid provided between said gasket and said lid 
holder, said lure lock lid being formed of a flexible 
material and comprising an inner lure lock lid and an 
outer lure lock lid, 
said inner lure lock lid including an outer cylindrical part 
disposed in said exit end portion of said barrel and 
having a collar at one end thereof, a conical bottom 
portion extending from the other end of said outer 
cylindrical part, an inner cylinder extending along a 
central axis of said bottom portion from a converging 
end of said conical bottom portion so as to define a long 
and narrow tubular form, and an annular engaging 
projection surrounding a base portion of said inner 
cylinder, 

said outer lure lock lid having a form similar to that of said 
inner lure lock Ud and being provided with an inner 
cylinder having an inner diameter of a size such that 
said inner cylinder of said inner lure lock lid can be 
inserted into said inner cylinder of said outer lure lock 
lid. and an annular projection projecting from an inner 
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surface of said inner cylinder of said outer lure lock lid 
and engaged with said annular engaging projection of 
said inner lure lock lid; 

a stopper disposed in said barrel, said stopper also serving 
as a piston; and 3 

a flanged cap disposed on said entrance end portion of 
said barrel in engagement with said second undercut, 
said flanged cap being formed of a flexible material. 

16. The glass cartridge as claimed in claim IS, wherein 
said barrel is a linear transparent glass tube formed of a 10 
boro- silicate glass. 

17. The glass cartridge as claimed in claim 16, wherein 
said flanged cap includes a flange portion, having a central 
axis, and a hollow cylindrical portion extending axially from 

a face of said flange portion. 15 
said cylindrical portion includes a plurality of discrete 
pull-out prevention projections aligned in a plane sub- 
stantially perpendicular to the central axis of said flange 
portion, and 
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said projections are spaced circumfere&tially so as to 
permit said second undercut to pass upon application of 
said flanged cap on said entrance end of said barrel. 

18. The glass cartridge as claimed in claim 17. wherein an ■ 
outer diameter of said cylindrical portion is less than or 
equal to the outer diameter of said barrel 

19. The glass cartridge as claimed in claim 18, wherein 
said lid holder and said flanged cap are formed of polycar- 
bonate resins. 

20. The glass cartridge as claimed in claim 5. wherein said 
lid holder and said flanged cap are formed of polycarbonate 
resins. 

21. The glass cartridge as claimed in claim 15. wherein 
said barrel is of a constant diameter at said exit end portion 
so as to avoid inducing thermal stresses therein. 
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